Consider a single server fixed batch service queueing system under multiple vacation with a possibility of negative arrival in which the arrival rate λ follows a Poisson process, the service time follows an exponential distribution with parameter μ. Further we assume a negative arrival rate occur at the rate of ν which follows a Poisson process and the length of time the server in vacation follows an 6968 G. Ayyappan, G. Devipriya and A. Muthu Ganapathi Subramanian exponential distribution with parameter α. Assume that the system initially contains k customers when the server enters into the system and starts the service immediately with a batch of size k. After completion of a service, if he finds less than k customers in the queue, then the server goes for a multiple vacation of a length α. If there are more than k customers in the queue then the first k customers will be selected from the queue and service will be given as a batch. We are analyzing the possibility of negative arrival in this model. Negative customers have the effect of deleting some customer in the queue. In the simplest version, a negative arrival removes an ordinary positive customer or a random batch of positive customers according to some strategy. It is noted that the existence of a flow of negative arrivals provides a control mechanism to control excessive congestion at the queue and also assume that the negative customers only act when the server is busy . This model is completely solved by using the generating function technique. We have derived the closed form solutions for probability of number of customers in the queue during the server busy and in vacation. Further we are providing the analytical solution for mean number of customers and variance of the system. Various particular cases of this model have been discussed.
INTRODUCTION
Batch service queues have numerous applications to traffic, transportation, production and manufacturing systems. Bailey [2] obtained the transform solution to the fixed-size batch service queue with Poisson arrivals. Miller [15] studied the batch arrival batch service queues and Jaiswal [12] considered batch service queues in which service size is random. Neuts [17] proposed the "general bulk service rule" in which service initiates only when a certain number of customers in the queue is available. Neuts general bulk service rule was extended by Borthakur and Medhi [3] . Studies on waiting time in a batch service queue were also rendered by Downton [8] , Cohen [6] , Medhi [14] and Powell [18] . Fakinos [10] derived the relation between limiting queue size distributions at arrival and departure epochs. Briere and Chaudhry [4] , Grassmann and Chaudhry [11] , and Kambo and Chaudhry [13] used numerical approaches to obtain the performance measures. Chaudhry and Templeton [5] gives more extensive study on batch arrival/service queues. Gelenbe (1991) has introduced a new class of queueing processes in which customers are either Positive or Negative. Positive means a regular customer who is treated in the usual way by a server. Negative customers have the effect of deleting some customer in the queue. In the simplest version, a negative arrival removes an ordinary positive customer or a batch of positive customers according to some strategy. Ayyappan et al [1] has studied the effect of negative arrival rate
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for the retrial queueing system. Muthu Ganapathi Subramanian et al [16 ] has studied the effect of negative arrival rate for the priority retrial queueing system. For batch service queues with vacations, there have been a few related works. Dhas [7] considered Markovian batch service systems and obtained the queue length distributions by matrix-geometric methods. Lee et al. [19] obtained various performance measures for M/G B /1 queue with single vacation. Dshalalow and Yellen [9] considered a non-exhaustive batch service system with multiple vacations in which the server starts a multiple vacation whenever the queue drops below a level r and resumes service at the end of a vacation segment when the queue accumulates to at least r. They called such a system (r, R)-quorum system. Lee et al. [20] showed that for some batch service queue; mean queue length may even decrease in systems with server vacations.
In this paper we are analyzing a special batch service queue called the fixed size batch service queue under multiple vacations with negative arrival. The model is described in Section 2. In Section 3, we have derived the system steady state equations and using these equations, the probability generating functions for number of customers in the queue when the server is busy or in vacation are derived and also obtained steady state probability distributions. Section 4 deals with stability condition of the system. Closed form solutions of system performance measures are obtained 6. We are providing the analytical solution for mean number of customers and variance of the system. Also various particular cases of this model have been discussed in section 5.
DESCRIBITION OF THE MODEL
Consider a single server fixed batch service queueing system under multiple vacation with a possibility of negative arrival in which the arrival rate λ follows a Poisson process, the service time follows an exponential distribution with parameter μ. Further we assume negative arrival occur at the rate of ν which follows a Poisson distribution and the length of time the server in vacation follows an exponential distribution with parameter α. Assume that the system initially contains k customers when the server enters into the system and starts the service immediately with a batch of size k. After completion of a service, if he finds less than k customers in the queue, then the server goes for a multiple vacation of a length α. If there are more than k customers in the queue then the first k customers will be selected from the queue and service will be given as a batch. We are analyzing the possibility of negative arrival in this model. Negative customers have the effect of deleting some customer in the queue. In the simplest version, a negative arrival removes an ordinary positive customer or a random batch of positive customers according to some strategy. It is noted that the existence of a flow of negative arrivals provides a control mechanism to control excessive congestion at the queue and also assume that the negative customers only act when the server is busy. If there are less than k customers in the queue upon his return from the vacation, he immediately leaves for another vacation and so on until he finally finds k or more customers in the queue.
Let < N(t),C(t) > be a random process where N(t) be the random variable which represents the number of customers in queue at time t and C(t) be the random variable which represents the server status (busy/vacation) at time t.
We define P n,1 (t) -Probability that there are n customers in the queue when the server is busy at time t. P n,2 (t) -Probability that there are n customers in the queue when the server is on vacation at time t.
The Chapman-Kolmogorov equations are
EVALUATION OF STEADY STATE PROBABILITY:
In this section, we are finding the closed form solutions for number of customers in the queue when the server is in busy or the number of customers in the system when the server is in vacation using generating function technique.
When steady state prevails, the equations (1) to (5) becomes
0,2 0,1
,2 1,2 ,1 ; n = 1,2,3,...,k-1
Generating functions for the number of customers in the queue when the server is busy or the number of customers in the queue when the server is in vacation are defined as Multiply the equation (7) by z n on both sides and summing over n = 1 to ∞ and
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add with equation (6), we get ( ) Adding equation (8), (9) and (10) after multiply with 1, z n and z n ( n = 1, 2, ...) respectively, we get
Equation (14) represents the probability generating function for number of customers in the queue when the server is in vacation. Equation (12) represents the probability generating function for number of customers in the queue when the server is busy. The generating function G 1 (z) has the property that it must converge inside the unit circle 1 z < . We notice that the expression in the denominator of G 1 (z) , As G 1 (z) converges, k zeros of numerator and denominator will be cancelled, we get 
The generating function G 2 (z) has the property that it must converge inside the unit circle 1 z < . We notice that the expression in the denominator of G 2 (z) , To find H(1) Put z = 1 in equation (11) , and using equation (13) we get 0,1
By applying partial fractions, we get (
Comparing the coefficient of z n on both sides of the equation (16) , we get
Using equation (17) in (8) , (9) and (10),apply recursive for n = 1,2,3,. . . ,k-1 and we get 
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Substitute (18), (19) and (20) (18), (19), (20) and (22) represent the steady state probabilities for number of customers in the queue when the server is busy /vacation.
STABILITY CONDITION
The necessary and sufficient condition for the system to be stable is
PARTICULAR CASE
If we take ν = 0, the results coincides with the results of the model single server batch service under multiple vacation.
SYSTEM PERFORMANCE MEASURES
In this section, we will list some important performance measures along with their formulas. These measures are used to bring out the qualitative behaviour of the queueing model under study. Numerical study has been dealt in very large scale to study the following measures. 
CONCLUSION:
Various special cases have been discussed, which are particular cases of this research work. This research work can be extended further by introducing various concepts like breakdown and repair, second optional service etc.
